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CARDIOVASCULAR DISEASE - ELDERLY
lACC February 1995
Has Long-term Survival Improved for the Elderly
with Acute Myocardial Infarction?
Computer-based Interpretation of Intracardiac
Electrograms: Identifying Rhythm Mechanisms
from Ventricular Extrastimulus Tests
COMPUTER APPLICATIONS
a mean age of 72 ± 14 years. The clinically estimated duration of atrial fibril-
lation was known in 57% of patients and ranged from 1 to 913 days.
Results: Cardioversion, either pharmacological or DC electrical was at-
tempted in 115 (63%) of patients. Of the remainder, 17 spontaneously con-
verted to sinus rhythm, 3 were found to have a left atrial clot on trans-
esophagbal echocardiography prior to planned cardioversion and 4 died be-
fore cardioversion could be considered. The attending physician chose rate
control alone in 44 patients. The age of patients who had cardioversion at-
tempted was significantly younger (70.0 ± 14.2 years) as compared with the
group in which cardioversion was not attempted (75.5 ± 12.8 years; p =
0.011. However, in the group who were successfully cardioverted pharmaco-
logically (n = 34), the mean age was older (74.8 ± 15.2 years), as compared
with those who failed pharmacological cardioversion (67.4 ± 13.2 years; p =
0.01). There was no age difference between those who responded to elec-
trical cardioversion.ln patients less than seventy years, the average duration
of atrial fibrillation was 46 ± 75 days, while in those over seventy it was 45
± 131 days (p = NS).
Conclusion: Aged patients with atrial fibrillation are less likely to have car-
dioversion attempted, yet pharmacologic cardioversion is more likely to be
successful. These data suggest the presence of an inappropriate reluctance
to attempt cardioversion in the elderly.
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To determine the extent to which new therapies were applied and whether
they were associated with improved survival in elderly myocardial infarction
patients, we retrospectively reviewed all records of patients from one county
treated in a coronary care unit for acute myocardial infarction. All patients
were 70 years or older during 1976-78 (n = 57),1987-1989 (n = 195), 1991
(n = 88). Rates at which the medical technologies were applied, survival rates
adjusted for comorbidity, and disease severity were compared for patients
aged 70-79 and 2:80. The use of newtherapies (reperfusion therapy, heparin,
aspirin, nitrates, and beta blockers) increased over time. likewise, the acute
survival significantly improved over the three period; survival to discharge
was 74%, 77%, and 92% for patients aged 70-79; 45%, 74%, and 81 % for
patients 2:80 (P < 0.02 for time period, P < 0.0001 for age). The improvement
in acute survival was sustained during long-term follow-up for patients aged
70-79. However, the improvement was not sustained for patients aged 2:80.
We conclude that, contrary to patients in their 70s, octogenarians have expe-
rienced short-term but not long-term benefit in survival from the application
of new therapies to treat acute myocardial infarction.
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Introduction: A computer-based system for analyzing complex cardiac
rhythms is being developed in our laboratory. The system analyzes rhythms
by adapting and simulating one or more semi-quantitative electrophysiologic
models based on a sequence of events (P waves, QRS complexes, His bun-
dle potential, etc.) on an event-by-event basis. The electrophysiologic model
developed for the system can represent anatomies consisting of up to 4 ac-
cessory pathways, up to 3 AV nodal slow pathways, and 1 Mahaim pathway.
We hypothesized that this system can (1) generate the correct electrophysi-
ologic model(s) based on the observed events, (2) correctly differentiate be-
tween AV Nodal Reentrant Tachycardia (AVNRT), AV Reentrant Tachycardia
(AVRT), and Atrial Tachycardia (ATACHj based on intracardiac electrogram
data obtained during ventricular extrastimulus pacing protocols, and (3) gen-
erate ladder diagrams describing the identified rhythm mechanisms.
Methods: Typical cases were identified for each of the desired rhythms
(AVNRT, AVRT, and ATACH). Using software written in our lab, the cases were
annotated to extract wave timing and morphology from the body-surface
electrocardiogram and wave timing of the high right atrial, His bundle, and
right ventricular intracardiac electrograms. Due to the anatomic complexity
underlying reentrant tachyarrhythmias, we developed novel algorithms for
enumerating the complete set of conduction paths through complex elec-
trophysiologic models. We also developed the logic necessary for reasoning
with multiple model paths and simultaneous activation of anatomically dis-
tinct model regions. The system was developed in C on a UNIX workstation
and runs on UNIX workstations or IBM PC-compatible computers.
Coronary Calcium Predicts Myocardial Infarction
in Asymptomatic SUbjects After Two Years of
Follow-up
Should Age be a Consideration in Mode Selection
in Permanent Pacing? A Survival Analysis
Axis State Correlation WIO VS. WI ABS Theta (") TRANS Icm)
SA rest y = 0.92x + 0.19: r = 097* 5.9 ± 5.1% 62 ± 3.7
DaB y = 0.B8x + 0.24; r = 0.95* 6.2 ± 5.2% 6.9 ± 3.8
LA rest y = 0.76x + 0.47: r = 0.87*+ 12.4 ± 8.4% 0.94 ± 0.33
DaB y = 0.89x + 0.17; r = 0.90* 8.2 ± 6.3% 094 ± 0.33
Age Pacing Probability of Survival 1%) Log Rank
mode (n) 1 yr 3yr 5yr p
",80 Dual (51) 96 82 64 0.0014
Single (166) 81 61 44
<80 Dual (155) 88 78 67 0.3556
Single (259) 90 77 59
*p < 0.0001, +p < 005 VS. SA at rest
Although rotational and translational LV motion is significant, the impact of
these motions on one-dimensional measurements of deformation are small
in humans with normal LV function, particularly when performed in the SA
orientation.
When the interaction between pacing mode and age was included in the
multivariate proportional hazard model, there was a clear trend of interac-
tion (X2 = 3.46, P = 0.06). These findings suggest that beneficial effects of
dual chamber pacing on long-term survival may be greater in older patients.
Selection of dual chamber pacing should be considered in the elderly.
Coronary calcium (CC) has been shown to be associated with increased
prevalence of coronary heart disease events inclUding angina and revascu-
larization in high risk adults. However, conclusive evidence of an association
with myocardial infarction (MI) and coronary heart disease death (CHDD) has
been lacking. We screened 1461 high risk asymptomatic subjects using dig-
ital fluoroscopy between Nov. 1990 and April 1992 and found that 59% had
CC. Standard risk factors were determined and no subject had prior MI or
angina pectoris at screening, After 27 ± 10 months, follow-up had been com-
pleted in 99.6% of subjects. Fifteen subjects had suffered CHDD and 28 had
suffered MI. CHDD was four times as frequent in those with than in those
without CC (p = 0.07). MI occurred in 23 subjects with and in 5 without CC
(p = 0.02), Multivariable analysis showed that CC contributed independently
to the probability of MI. CC does predict MI and may predict CHDD in high
risk asymptomatic adults,
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Although it has been suggested that functional benefits from dual-chamber
pacing may be greater in the elderly than in the younger patient population
partially due to age-related decrease in cardiac compliance, the relative im-
pact on long-term survival with respect to mode of pacing and age has not
been established. To assess interactions between age and pacing mode, we
analyzed survival outcome of 631 patients 2:70 yrs of age paced between
1980 to 1985. There were 260 women and 371 men. Mean age was 78 ± 6
yrs (range 70 to 98 yrs), and mean follow-up was 5.2 ± 3.2 yrs. Forward step-
wise Cox regression analysis identified several independent risk factors for
increased mortality, including: age, CHF, MI, diabetes, renal failure, and can-
cer. Dual-chamber pacing was also an independent predictor for improved
survival (X2 = 11.4, P ::: 0.0001). Survival was further analyzed, stratified by
both age and pacing mode as shown below:
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The prevalence of atrial fibrillation increases markedly with age. Older age
(>70 yearsl has been considered by some as a contraindication forcardiover-
sion. We prospectively identified 183 patients with a diagnosis of atrial fib-
rillation who were admitted to the Beth Israel Hospital between June 1990
and January 1994, The study group ranged from 29 to 96 years in age, with
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Is Avoidance of Cardioversion in the Elderly
Warranted?
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